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The Koshi River basin, shared among China,
India, and Nepal, is one of the important
trans-boundary river basins in the HKH
region, originating from the Tibetan Plateau
in China, ending at the Ganga River in India
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Annual precipitation (mm)
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1.1 Changing climate
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Inter-annual variation of the precipitation:
Annual precipitation during 1901-2011 showed a slight decreasing
trend, with an average decreasing rate of -171mm/100yr



Table

Precipitation change trend of different landform types

in different seasons in recent 100 years
/mm/100yr

Seasons Trans-

Himalaya
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Summer 479 68 -237
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Inter-season and inter-region
variation of the precipitation:
e Middle-Mountain and Southern
Plains are the most significant
areas of decreasing precipitation
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Annual mean temperature (°C)
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Inter-annual variation of the temperature:
Annual mean temperature during 1901-2011 showed a significant
increasing trend, with an average increasing rate of +0.91°C/100yr



Table

Temperature change trend of different landform types
in different seasons in recent 100 years

I'C M100yr

Seasons

Autumn

Winter

April to
September

0.98

0.41

1.05

1.20

0.48

0.91

Trans-

Himalaya

1.16

0.45

0.94

1.32

0.53

0.96

Middle-

Mountain

0.99

0.40

0.95

1.18

0.48

0.88

Southern-

Plain

0.82

0.38

1.19

1.11

0.43

0.87

Inter-season and inter-region
variation of the temperature:

e The temperature rise is
decreasing from high altitude to
low altitude, and the warming in the
Trans-Himalaya is most obvious

e Warming occurs mainly in
autumn and winter, while in
summer is small
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1.2 Changing social-economic system
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GDP per capital (yuan RMB)
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Assessment value of livelihood capital
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Rapidly changing livelihood capitals(upstream of Koshi River)

1980

dlivelihood capital

s===human

= financial

1985

1990

Ay

ey & 000

e atural

===physical

a0 Cial

1995

2000

00

2010

2015

0.70

0.60

0.40

0.30

0.10

0.00

livelihood capital



Presentation outline

1. The changing livelihood environment
2. Cascading impacts on rural livelihood
3. SITS model for cascading adaptation

4. SITS model application for cascading adaptation

PERER XA LR B 5 IR R AT
INSTITUTE OF MOUNTAIN HAZARDS AND ENVIRONMENT,CAS



2.1 Cascading impacts on rural livelihood
(1) Cascading impacts of climate change on rural livelihoods
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Sensitivity of different livelihood
capitals to changes in precipitation
(Changes in livelihood capitals caused
by changes in unit precipitation)

e Natural and financial capitals are
highly sensitive to precipitation
variation
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Sensitivity of different livelihood
capitals to changes in temperature
(Changes in livelihood capitals
caused by changes in unit
temperature)

e Natural and financial capitals are
highly sensitive to temperature
variation

0.10

0.05

0.00

—Natural capital
——Human capital
——Physical capital

——Financial capital

——Social capital

(0.05) -

(0.10) -
1986

1990

1994

1998 2002 2006 2010

2014




Human capital
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capital
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Sensitivity of different livelihood
capitals to snowdisaster (Changes in
livelihood capitals caused by changes
in unitintensity of snow disaster)

e Natural and financial capitals are
highly sensitive to snow disaster
variation
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After 2005, the variation of livelihood
capital was significantly higher than that
of snow disaster
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The main reasons are the increasing
number of migrant workers, the
strengthening of urban construction
projects, and the stimulation of the
policy of increasing herdsmen's income
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(2) Cascading impacts of natural disasters on rural livelihoods
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2.2 Multiple challenges facing rural livelihoods

Mid-Mountain Region: Arid region

Domestic water and irrigation water are
both come from the underground
by the electric pump.

» P P Constraints in providing water and sanitation services to the rural

Mid-Mountain Region: Water Source Area

Low Mountain and Plain Terrain
Domestic water is from spring water; Domestic water is from spring water or
[rrigation water is mainly from the from the underground by hand-press well
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Percentage of households in four investigated regions (%)
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» » > |nsufficient in food and nutrition intake, 25% of households have only

enough food for 3 months

Percentage of households in four investigated regions (%)

Panchkhal Kamalamai Bardibas @ Bhardaha Total }
<3months 19 37 36 19 /25 \
3-9 months 25 10 14 18\ 18/
912 months 56 53 50 63 57
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3.1 Logic transformation from
cascading impact to cascading
adaptation
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3.2 Cascading Adaptation and Properties

Cascading adaptation is a comprehensive, diverse and effective
network of adaptation systems and strategies. It has the following three
distinguishing features and four key properties:

© It has higher sensitivity to rapidly changing environments

O It has faster response capacity to rapidly changing environments

O It has more flexible coupling capacity to changing environments



Property -1
It is an adaptive strategy group with multiple levels(Hierarchical)
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3.3 SITS Model for Cascading Adaptation

S: Structure dimension:; |I: Issue dimension
T: Time dimension; S: Space dimension

Structure dimension
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Application1: Cascading adaptation of livelihood based on mitigating disaster stressor

Structure dimension (Capacities and elements)

Disasters defensive  Capacities for access Capacities for livelihood Livelihood output
capacities to livelihood capitals option and transformation capacities
Market Market
Labor force [aboras Awareness
Educational level ; Labor force
Government g Educational level 3
Local people Traffic accessibility e halincome Social network
Policy and institution hils Educational level
: Traffic accessibility :
Poverty-stricken degree p otino Household income
Inf : il Policy and institution Traffi ibili
nformation accessibility  poyerty_stricken degree Gra ic a}cﬁceim ility
Information accessibility cographic location
Policy and institution
Poverty-stricken degree
Information accessibility
Crop
structure n
adjustment -
3 &
Ecological Drought &
immigration -resistant a
S (relocates a technology E
N S IR
£ ecologicall Y 5
= Instituti fragil % t'y facilities =
 hstitution Professional Tagre focallon construction
4 innovation d to an area that 2
] For government an P =
4 sMonitoring and compulsory e e (e) =
. i ducation =
2L warning network Professional e =
g settlement) ©
e eInfrastructure and . Water =
= - D — compulsory Information Off-farm conservancy g
'5 Flood-stricken prevention and s dissemination employment e e =
£ . c construction =
s mountainous control planning =
£ communities Eriicmnel] Poverty Resilience Emergency :
= For local people assistance alleviation communities plan =
g eIndigenous 3
% knowledge Government ) g
> eRisk awareness capacity =
training e
Organization Emergency =
e building plan iEs
Geological ‘| Engineering E.
disaster-stricken prevention =
communities
(d) (2)

Time dimension (Current and near future)



Application2: Cascading adaptation of livelihood through increasing crucial capitals level

Structure dimension (Capacities and elements)

Capacities for access Capacities for livelihood Livelihood output
to livelihood capitals option and transformation capacities
Water facilities Drought_tolerant
construction by Off-farm crops
government investment, S o employment
international donors, rotessional and
and NGOs aid compulsory education To support Crop structure
Information and LETEIEIEIL o adjustment
Information women’s 7))
microsatchment level dissemination Lz e Waer E
leadership skills conservancy
Clear jurisdiction for . s =7
: prograrrf implementation SIBRICTILE7 Ecological facilities 5
= Communities - Su— agriculture extension immigration construction o
E facing extreme management Service . : =
E- wate% scarcity & Resilience E_colo_glcal g
3 To install water tank Development communities engineering and =
by household women-led support afforestation g
self-financing roups Government (-3
SO capacit 3 =
% To bring water from pasity Corg:)r;‘g:tnty &
= the river by labor Organization N - g
= force building
2]
g (a) :
‘E’ Information and Professional and Maintenance of i
= management plans at compulsory Off-farm micro-irrigation @
E micro-catchment level education employment schemes g
-_g Government subsidy Information To support Maintenance of g
dissemination development community seed
% International aid of women’s and grain banks %
§, . Community knowledge ) =
NGOs assistance agriculture extension and leadership The promotion of =
- i i i d seed
Communities Exchange food from Service skills 1m€fr§"i]:tieiee
facing extreme market -
food insecurity Development Resilience
Botrowing food from women;lg:lcll s;upport communities Training on new
relatives or friends sl TR fa}r;‘{mg
Clear jurisdiction for Building AT IS! SEETEL fechniques
program implementation iinkages between Organization Improvement
£ watershed communities and Sale p !
o traders building drought-resistant
management -
(b)

Time dimension (Current and near future)



Application3: Cascading adaptation of livelihood through emphasizing social equality

Structure dimension (Capacities and elements)

Capacities for access Capacities for livelihood Livelihood output

Issue dimension (Critical livelihood capital)

to livelihood capitals option and transformation capacities
Professional and Off-farm Clarity and
compulsory education employment consensus about
land reform
3 To support
g development To establish land
dissemination of women’s reform policy
Land system reform : knowledge frameworks
GESI.res : Community and leadership
ponsive : 3 .
interventions in agriculture Sodan skills To learn from
: ‘ project planning, B actions/practices
Unequal rights implementation, Development Resilience . and
to livelihood monitoring and women-led support e dissemination of
(Land) evaluation sroups legal knowledge
Government
(a) Building market capacity To strengthen
linkages between land contracting
communities and Organization system and
traders building contractual
farming

Professional and Off-farm employment
compulsory

education Increase proportion of women in all
5 decision-making bodies of the state

Information from local to the central levels

dissemination

Gender inclusi_on : To support development of women’s

GESI-responsive e knowledge and leadership skills

interventions in

women to education

= project planning, S0
Unequal rights to implementation, Equal rights for Full co?stltuUO,na.l %uar_an{eg_of
livelihood monitoring and women to ancestral Womerlll Galila i ts. IEC IR
(Gender) evaluation land and property CHERE ETUIICHP s
Joint ownership of land for males
(b) No discrimination in and females

wages for similar
labor and social
protection

Development women-led support

groups

Time dimension (Current and near future)
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Disaster

eFormation of a
knowledge hub of

disasters risk
reduction

e|Integrating
disaster risk

reduction into rural

livelihood

programming at

multi-levels

\Water

eDeveloping both
IRBM and IWRM
strategy planning

Livelihood

eCollaboration in
study of livelihood

resilience

eDissemination and
sharing network of

livelihood
adaptation
knowledge

Organization and

Institution

e Establishment

Koshi River
Commission

eSupport for the
formation of a

Application4: Cascading adaptation based on the trans-boundary river basin

Adaptation
based on
livelihood
outcome

e|ncrease stocks
of forages during
winter
elmprove
pastoralists’
i)_erceptlon of
ivestock
production
system
e|ncrease off-
farm employment
opportunity for
family members

eImprove
|rrhgat|qn systems
and their
efficiency
elmprove
use/store of rain
water

elmprove
information
exchange system
on new
technologies
oBuild market
linkages between
communities and
traders
eCommunity
forest
conservation and
management

e Access to credit
eHigh value
crops

o Off-farm
employment

e Agri-tourisms

trilateral dialogue
mechanism for

TBB

Gender
Adaptation to

reduce gender

Food

Adaptation
based on

discrimination insufficient of

eProfessional
training and
education
eIncrease
number of
women in all
decision-
making bodies

eGender
inclusion
eSupport

development of

women’s
knowledge and
leadership
skills

eProtect
women’s
political rights,
economic and
social rights,
such as health,
work, and
marriage
elncrease
number of
women in all
decision-
making bodies
eDevelop
women-led
support groups

food

ePrecise
approach taken
on poverty
relief
eSubsidies of
livestock
production
material
eIncrease
roductive
ixed assets
and labor
productivity

e Community
agriculture
extension
service
eExternal
assistance
eincrease
productivity
eImprove
community
agriculture
extension
service
eIncrease
employment

Land

Adaptation
based on

unequal land

rights
eRevising

agriculture land

use policies
e Stressing that

the state protects
the stability and

consistency of
rural land
contracts

el and right
movement

eEstablish land

reform policy
frameworks
eStrengthen

land contracting

system and
contractual
farming
eLearn from
practices and

dissemination of

knowledge
eProfessional

opportunity for training

family
members

Water

Adaptation
based on
shortage of
water

eSafe drinking

water

programs

e|nvest on
Water
conservation
facilities
ePromotion of
drought-
tolerant crops
and traditional
drought
tolerance
cultivars such
as millet,
barley,
buckwheat etc.

e\Wastewater

treatment

e Hyagienic
uarantee for
rinking water

e Exploitation

of

groundwater

Energy

Energy based

adaptations

e Avoid

construction of
energy

infrastructures in

disaster prone areas
eDevelop disaster
friendly

infrastructures

eImprove energy

access to rural
people

eUse of energy t
lift water from river

to

to rain-fed area in

mountains and hills

eGround water
pumping in the
plain area

eElectricity based

livelihoods

diversification such
as food processing,

storage etc.
eEncourage
community
participation in

rural electrification

Disaster

Adaptation based
on natural disaster

stressor on

livelihood
eFrozen disasters  Upper
early warning reaches
system /Trans-
eConstructionof ~ Himalaya
livestock warm
shed and sown
grassland
e Establishment of
livestock insurance
system
eDrought early Middle
warning system reaches
eConstructionof  /Middle
irrigation system  mountain
eEstablishment of
crop weather based
insurance system
eFloods early Lower
warning system reaches
eConstruction of ~ /Southern

water conservancy plain
facilities

eEstablishment of
weather-based crop
insurance system






